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■^j. (57) Abstract: A charge-transporting varnish containing either a charge -transporting substance consisting of a charge-transporting 
00 oligoaniline or a charge-transporting organic materia! consisting of the charge-transporting substance and a charge- accepting dopant 
^ and at least one polymer selected from among polyimides and polyimide precursors; and charge-transporting thin films and organic 
£J EL devices, made by using the varnish. The varnish can give thin films which little suffer from defects and have high uniformity 
g and flatness and excellent mechanical strengths, heat resistance, and transparency. In particular, the varnish realizes excellent EL 
^ characteristics such as low driving voltage, high emission efficiency, and long service life, when used in organic EL devices. 
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^■^by^uy^rx^ ^■f^uyprxymom^m^T^y ; -jrs: (29) 

TV/, N, ^-\fMA-T^y^/V)-l, 4-^yi*Vv?T^ N-(4-T$77^ 

(7a^/VT5y) ^y^r vO-l, S-^^Vv'T^y, 4-(4-[(4-(7^-/VT^y) 
7x.~;V}7*A7^/*^-l, 3-^<yHyi?7V/, 4-[4-[[4-([4-(7^;VT 

5y)y^/v]r$y]7o:^]T5y]7^ydr^]-i ) 3— o-ify^T^ 4-[4-[[ 

4- [ [4- C [4- (7^/VT^y ) y^;V\ TXA 7i^/V] y ] 731=^] r$y ] 7 1 

30) - (42) r^$^§3®Ty-/vT5y#i&^w-r5v ? T$y#^^^e>tL§ 0 ft 

3b\ ^Ji,k©^T5y|3\ lS¥3fiT?X«:2ffi^±S:jS^Lr«ffl^5 0 
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[0051] Mb20] 



NH2^CH 2 VX^i- 0 i-Si-(cHiNH 2 



CH 3 L CH 3 

(29) 



Q O Q O 

0 0 0 0 

H 2 N NH2 H 2 N NH 2 

(30) ' (31) 



H 3 CO OCH 3 

Hh. ...0 o 



H 2 N NH 2 
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[0052] [<ffc21] 



H 2 N^ 



\J H 2 N NH 

NH 2 (37) 



0 Q 0 0 

lyi-Q-o o\Jknh 2 HjN-Q-o b-{~V N H 2 

(3 8) < 39) 



o 

,» i V— if V-i 

h 2 n<>^P m o^>nh 2 

(4 2) 

[0053] *mw<Dnmm%&7~xzm&mzm^timmtLxix 

-/V, DMF, DMAc, NMP, N, N'-^^W^^Uv'/y, 
SJCAftfcliL'Ctt, i^n^H»V~-/K ^vy^yn-/V % ai^y^a— ^ 
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, 1, 4-y^^-;v, 7ti\:°uysfy=i-/K ^>^>^-A^iimfhtVS> 
[0054] $e>fc, «WO«l(f*ftSgttI7^«f fctt, tliM|0M« 

X}$fo\ 

[0055] *3§BJ3 ±56Lfc«#HaHt!7=^&ffl V vrffrfcSflS 

-efit§5o u^nmrn^mtLx^ mmM£tizi><DXtet£<, f^m, 
^tv^-hfe, te^siHifes iv^^s, *7V-& jsu^tt 

[0056] mm<ofm*mbix^ mmm£ti%i><Dx\zft<, ^htv- 

^mxmm^m\ ^-^msm^^mmm^tmnmx%^ 0 m&mt 
mm^mm^^t^x^tntmmM^n^nK 4o-25o o c-etT5^i^ 

#>K, 2&m&-t<nm&mk%^ttxh&\ 
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[0057] xKmommmmt-x mmmmvmm) ^mm-r?>oLEDm^<oim^m 

tiLftirznmmLte, mm, t^-zk n*m^%mmt&*Wff^xw 
fchxm, mmmix\zmmw.m^/yt!m, wm-7°7^mmm<D$mm 

[oo58] frftmmmv-xzoLEDm^mm-rzm&iz, &r<D^m^mm^m 

Ms m^mmm, h^as, mm^m^m^M^xouEDmi-tt^ a 
m%^y\*v-/i-^z±fc\cfeMoMmfc*^VT^uymzmfxh&\ 
mmmim^^mm^m (ito> , ^w&mmmm azo) 

[0059] miimmm&M&i-mnkLx^Mx-it, (bvy^/pr^f^-mmfo 

(TPD) , ( a -T7?-;V>j7^;VT*-y) ^4^- ( a — NPD) , [ (HJ 7^;VT\> 
)^V-7-]^t 0 n^V-^-(Spiro-TAD)^<DhyTy-/VT$VS, 4, 4\ 4"-MJ* 
[3-^V7^=/V(7^/V)T5y]hy7^/VT5^(m-MTDATA),4, 4', 4" 

-bVx[ l-i-yf/u (7x^) bVy^PT^y (i-tnata) m<nx#-;< 

-XbT^yM;5, 5"-t^-{4-[t^(4-^/^^/V)7'5y]^^/V}-2 > 2': 
5' , 2"?-=3-*7^-y (BMA-3T) m<D*V=t=?-#7^MtfmfbtL% 0 

[0060] m%m*Mm-%W¥ctvx^ mfLYZ, by* (s-^/yyy-b) T/V=- (III) ( 

Alq 3 h fc"^(8-^yyy7-h)M^(H) (Znq^, ^(2-^^-8-^ /^-h) (p 
-^0:^701/7— h)T;V^^^A(HI) (BAlqK 4, 4'-t^(2,2-^^/Vb^ 
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-4H-fc°5^(DCM), bVM2-y^/V]f])^y)4V^Mlll) (Ir(ppy) )RU(l, 

io-7^i->bv})»-b})x(4, 4, 4-\-yy^n-i-{2-^~/v)--?$y-i, 3 

-i^tt- V) a-ntT? A (III) (Eu (TTA) s phen) WfeftS. 
[0061] tlfMS^^1-§*t3fSf tLX it. MZ.\f, Alc^ BAlq, DPVBi, (2- (4-lf 7 

3: -/w)-5-(4-t-^^7 ; c=^)-i ) 3, 4-^-=¥f-i?Tywv) (pbd), hyry 

(TAZ) (BCP) , i/n-/Vf^#;#^W 

!>A (MgO) , T/^-T (Al O s ) , ^WblW A (LiF) % 7yftv^^^A (MgF ) , 
7y1k*bn^VMSrF K Liq, Li(acacK SfflKWA, MWItlWi^ 

y^!>A, r-vvv^ ±*s$j*m*m\ift3ti&o 
^vr-fu-ym^m-rmPtbLx^ mm, pbd, taz, Bcprntrnf b 

[oo62] m-mmv~**o\^vm^\mmttm%\^ sir^m^mm^m^, 

[0063] ^^©TOtt^^^^V^PLED*^ ©f^K^ffiiL-Ctt, «T©#}5fe 

oLEDm^irnxft^tcjEjimmm, m%m, n^mm, m^-^Amom^ 

mm^u^^ib^mMmmBmm^t^PLEBm^mmir^t^x^ 
[oo64] Mcfcmm, oLEDm*kmm<DjjmxmMmu±fcjEftmmm»m%imis 
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, *n±tote&mmmm&i?h& : T-mm!8Lu s&fc, x* y ?y^ mm, * 
[0065] &%TmmRxfmmmtLxizoLEDm^m*LtzmmM<Dhmm 

m^mmmmmm^mmmmtvx^m^mMmmmm^unx 
-i, 4-7s=n^sM (MEH-ppv)#cDjKy^^^u^t'=u>fi^#:, ^y( 

3-T/^/^^i» (PAT)^if©*?y^7o:>^|^#:, ^yt^/^/w^y- 
[0066] »*!|£LTH\ M^>, ^PP/M^-M^W £>tU 

fis, n-Ao-Mfc, -fy^xyHI, xitV-^ JSHI^fcWaajStf 

mm, T;^is^o^m&tfxTxmft)irz ) z.tftm£u\ 

[oo67] sir, mmmRxfitm&mfx, ^mm^xm^mmm-r^K #%mn 
&T<D2mmR&tmmzi3^x. %m&, E^matf (eld-so, mm 

$Ymm)%, *yv-©^H-*B:, GPC;&9A(KD--803/KI>-805, ^a^V 
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9?#m zmmutGPcmm (ssc-7200, ±y*s*-mmtw t^mvxm^ 
s ^p«teL»3ifiS!i*aisis«(EL-ioo3, -?vyr4*>?-v%m*. n>%m>&(D 
[0068] [<£j*09i] ^-y=?r=yMg^o^ 



[0069] ^Vx>r>-^-^*/l-yf-^x-Y-^-7'-^/^^(Bulletin of Chemical Society 
of Japan), 1994¥s H67^ % p. 1749-1 752lCffif&;}VCV , »52fifc<S:S|!:, OT© 
^SfcfcflgV ^^^/^h^T^y ^ (PTA) £#fc 0 

-Ch^>y L by-n--fh^y^>245. 05g&bP;fcT70W30#IW*#£ii:S e %<D 
p-^n^y^y^/ur^53. 346g&tjsJPU »#ffl^T, SJSMlOO 

tttls, 0. 2^»©tK7^1*fP^^PX., £Jt£56rt£&3fHlfcbfc&, iN& 

[0070] ^^*»*fc^LT25fl:»«ip^-ri»»*ffl»L, Anms 



H 
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fc (Jfc*75%) o 
[0071] S«yT5KSS(PI-a)Ofi# 

200mL<D4oP:7=;*n{^ ^^ftTT'4, 4 ' -^75/^:7^-/1^— tvHW 
TDDEtl8&-r)8. 01g(0. 040mol)^An, NMP91. 9gi3®l?3ttfc, 
-©M^»t°n^5;h^(WTPMDA^1-)8. 20g(0. 038mol)^P^. N n 

^23 o cT2it^*#LTfi^^W\^y^FitfW-efe^yT5K^(pi 

-a) © 15%NMPMMfco 

mtltctfVT^m (Pl-a) (75 W^^-* (Mn) RXFmMWAT 4 (Mw) |i 
^tT/^Mn= 1 1 500, Mw= 25200Tfeofc„ 

[0072] i&mms] *yr$Ktt(pi-b)o#fift 

200mL©4oP79^=»fc» £**CilET-CDDE8. 01g(0. 040mol) &A*l> N 
MP87. eglzSRAMs-fcfco D&Sttfcl, 2, 3, ^yfwfjnsf-bJXArf 

ymm^m(&.rCBDAmi-)7. 45g(0. 038mol) ^ii*23'CT?5I^W 

MWhxm&Ki&%m\ mT*m(pi-b)<Di5%NMPmm%ntz 0 m>titt# 

})T*b*M (PI-b) (D^m^m (Mn) XUMTO^S (Mw) KIlfjlMn 
= 14000, Mw=32600~e&>ofc c , 

[0073] mmwi] 

, 5-SSAiR§1-)^Bx., £*U£N, N-vW/VT1?h7$K(DMAc)£^#|ffl^ 

> itl^T, 200lC-T?lBtp B m^LT30nm©^-^»^i:L/c o 
<D100mA/cm 2 jim^'S^^tt, 3. 1 X lO^Scm'^feo^ 
[0074] [Mfr|2] 
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N-^^r^bT^nDMAc)Kmm^muTxm^xmm^fc 0 ^.<Dmm^ 

&jm2^bhl£$yT$m (PI-a) <D 15%NMP}g«, JtfyTSKBfcMttHTg 
^/-^^Px.-C«#-T5Cli:-C\ @^#M4%<D!7^(A2), (A3)&tf (A4) 

mbhit>tweti<D9^x%mi&ffli \mm<D^mxiTomm±^m^u z.ti% 

£MT, 200t:Tni^^^LT30nm©^J-^^i:Lfc o #btl7t#M©100m 
A/cm 2 aSB#fiD^fe^ftft, ^tL^ix4. OX 10~ r Scm -1 , 3. 6X10~ 7 Scm~\ 1 
. 3X10" 7 Scm" 1 -e&ofc 0 
C0075] [MMM3] 

&!$mir°mtbtlttPTAb, PTA^*j-LT4^/V^S^5-SSA^Px.> ^ftiCN, 
N-v ? ^^T-fehT$K(DMAc)^m#HMT-eiJPX.r^$ii-fc 0 ^(D^l l I, 

Mx.xmWir^bX\ mWXWim%<r>y~* (Bl) (B2) ttti^tiMMLtc 

o n^titc^ti^ti<D9^^mmmumm<Di7mxTTomm±^m^u z.ti% 

Q%T, 200 c C-eiltWMLT30nm©^-^^iKitfc o WWc^jg^lOOm 
A/cm 2 amNF©m^^S«, W^3. 8X10~ 7 Scnr\ 3. 2 X lCf'Scm" 1 "? 

[0076] [Jfc&fcll] 

^f!ll-e#e>nfcPTAt, PTA(-^LT4^;V^*©5-SSA^Px., iftfCN, 

N-^^/vT±hrmnMAc)^m^m^rxm^xmM^^^>^^ 

*y-/-;l-%mz.XMWi-Z>Z-bX\ mMftWkl£4%(D7-X (C) ^rp^LfCo 

, 200Vxmrm^X30nm(Dm~tmmbLtc o #^>^c^^lOOmA/cm 

2 mmm<DmM.fc>n>&m. 6xio~ 7 scm l xfo^tc 0 
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[0077] [it^J2] 

n^^y/^V^^yT^yy(T/VKyy^ttS, ^•^-*Mw=^l20 > 000)2 
OOmgK, 5-SSA 479mg^j)PXL, ^tlK^^-/^/VM.T^19. 32g?:^#ffl 

nrM^xmm^tic M^^m2xm^fiit^])T^m(pi-a) ©i5%nmp 
[oo78] mmm 

^3StR±{!:E7L»SH4!»JBttLr^Lfc«, JI^K*S*rtfci*AU a-NPD 
\ Alq 3% LiF, Al^r!lIW^Lfc 0 JgU?W;tl>etL40nm, 60nm, 0. 5nm, lOOnm 

FSrBfcVvCO. 3-0. 4nm/stU LiFfCOV^iSO. 02-0. 04nm/si:Lfc o jiMf 

[0079] [tt#E093] 

tCjEa*te§H4#«tLT^Lfca, *2#*S1trtfcmU a-NPD, Alq , 

3 

LiF, AlSrllRMifLfco Kff H:*h/tfh/40nm, 60nm, 0. 5nm s lOOnmfcU * 
ivettSX 10- 4 Pa^T^iE^^oT*^»^mTV\ fc*WrttLiF&|»^ 
TO. 3-0. 4nm/siU LiFiCoV^fiO. 02-0. 04nm/siLfc o 3$£jftM 
O^H&SM^ttJt^tf-effofc. #k^cOLEDfff^<D#tt£iS|l S^-f 0 
[0080] [^1] 
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(16494) 




50mA/cm 2 iigB# 


(V) 


WE 
(V) 


(cd/m 2 ) 


mm^m 

(cd/A) 




A2 


3 


2.8 


8.3 


2790 


5.6 


Al 


10 


3.0 


8.6 


3320 


6.6 


A3 


15 


3.0 


8.9 


2760 


5.5 


A4 


20 


3.3 


9.4 


2600 


5.3 


Bl 


10 


2.8 


8.9 


3100 


6.2 


B2 


15 


2.8 


8.9 


2800 


5.6 




C 


0 


3.3 


9.7 


2500 


5.0 



[0081] 36ilc*£*i5J:5lE, M1fcm~3X*MmLtc&v~xfrib%mmZ^mmVk 
*E?L*fc^#JllfcLr#*.5ifctt«f93(OOLEE*^t Jfc^T, {gV ^5fe^^«JE 
[0082] [HJfe^5] 

M^l&0 ? Hifefa2-C# bttfC7^x (Al) &rj? (A3) ^tV^-h^rff 5lSHff 

T, 200 < C-Cl^^ML-C30nm<^^-^lilltLfc 0 #Wt«^oV^ *T 
«*#fcRJDt*^M' (uv - vis*^M0 »WcJ:9aKi*SrifflgLfco #b*ifc 
SiMU^M/SrH l \&F? e 

[0083] [2S*0IJ6] 

^Hf !13-C#btlfc!7^ (Bl) (B2) «\ ^>3-hSrfr 5i£ttf*-C'40^M^ 

(uv- VIS*^K*0 gBJMSifi^&aiJtLfc. #WcSi^^^I< 
[0084] [J£i£#ij4] 

Jt*E0Sl-C# WiT7~;* (c) Sr, ^*M5[ciS*<D^fe-C^^S«±^^L7b 
o iM«r^T> 200t;T?ll$K«^LT30nm»j©-^?»BltLfco #£>*lfc£*t 
fcov vt» RT^^M^^h/^ (uv- vis^^fvv) gfifc i93Sifl**jl!lfe 
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mi-3\c^fi^^mmmi-3^mmvtc^MAi). (A3), (bdam 
b2) frbmtitc&mmmmm^ itmmiov-x (o t^mti±mmtit^ 

[0085] [-g-$$i4] ^yr^K^(pi-xi)os^ 

^^^T^t 1 . 100mL(D4oP79^^ N N, N'-v^r^A-N, N'-> ? (4-( 
T^^rn/^>)'7rn^/V)^>'^>'(^TTPI>-DAt[B§-r)3. 37g(4. 8mmol)t 
p-^-lx^T^O. 13g(l. 2mmol)i:£AtkNMPll. 4g^M£*fc#, 
CBDA1. 15g(5. 9mmol)£,NMP15. Og^M^fc^^nx.fc. rtl£23 

W6i$p B m#LTfii^BtJ&£ff v\ ^y^Ktff|g#:i?fc§^yT$m(pi-xi) <d 

m*W^»(Mw) tt^rtimMn= 32700, Mw=768001?feofco 
[0086] [^#!I5] #yT5F^(PI-x2)©S-a- 

^^fTF^ 100mLCD4oP77^^,TPD-DA2. 46g(3. 5mmol)£p- 
y^Uy-JT^yO. 38g(3. 5mmol)i^A^NMP10. Sgfdg^-frfc^ CB 
DAI. 33g(6. 8mmol)£, NMP27. 2g\Z.mM£^:fdb<D&Mz.fc a ^£23^1? 
6^F^*#LTfi-a-K^^TV\ #y^FfffP#^&5tf yT^Fll(PI-x2) (D10% 
NMP*g»#fc„ #fctbfc*y T$Ktt (PI-x2) c^m¥^^-?-fi (Mn) 
*&5HF*(Mw) tt-t^*iMn= 34700, Mw=79400-Ca>ofc. 

[0087] [<k#0»j6] #yr$K^(pi-x3)©m^ 

£3&&i(£T c K 100mL©4oP7^3^TPD-DAl. 69g(2. 4mmol)i:p- 
7ai^WX^T5^1. 03g(9. 6mmol)££rAtk NMP12. Ogidg$?£-frfc^ CB 
DA2. 26g(ll. 5mmol)£,NMP32. 8gJOS«S**: , t>©SrJP*.fc 0 rtv^23t: 
t?6^«#LT*#KJ*:«rfTV \ #y>f5KfrK#-C*)5#yr$K* (PI-x3) ©10 
%NMP?@«£#fc 0 #fettfc*yT5KBI(PI-K3) *(Mn)&0Si: 
I(Mw) f±-ttl^Ptl63000 % Mw= 122000T?fcofc 0 
[0088] ±E^f!l4-6-e^fflLfcTIES:-e*$tl§TPD-DA», 
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[0089] Wb23] 



H 2 N 

<>NH 2 

[0090] [«$i7] 

4v&btiitM7$m (pi-xD <d i 5%nmpm^, ^yr^Kit^ms^ft© 

#^5%©?^ (XI) SrMKLfc. 

tifep^x (xi) ^tv=i-h&t Jii^^Lfco -^^2oo°c-eiftra^ 

$LT, 30nm<D^-&fiSl£Lfc o ^f>^c»H<D100mA/cm 2 iil:Btom^ 
#S«,4. SXlO^Scm^feofeo 

[0091] im-mms] 

btitanvT^m (pi-x2) oio%nmp^^, mr^mtmmm^A<Diom 
gt5%(Dv~x (X2) %MMut„ nhftfcy~x*nmmmm^mxiTom 

^tlfc^©100mA/cm 2 fimB#OmMfe^?i, 4. OX 10" 7 Scm~ ^fcofcc 
[0092] [^ji^9] 

^f!l6-C# bfriti&JTSm (PI-x3) V »f!|8i|H#{Ctr , 

ffi&#m&5%<Dy~X (X3) SrilJSLfcc #6>tLfe 1 7^^mi^7^fE^©*& 
l?ITOS^_hic:ML, ^^^200^^1 mmm^LX, 30nm<D%J~?mmb 
Ltc 0 mhfttzMm<DlOOmA/cmmm^<nmUfcW&\-i, 4. OX lO^Scm" 1 "? 
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[0093] mmmioi 

m*mst5%<D7~x (X4) zmuto n^tcu^^mm^mmmo^mxi 

tz 0 mtlfmmoiOQmA/cm'mn.^mU^mt, 5. 2X10~ 7 Scm _1 -C& 

OfC 0 

[0094] litmm 

~* (z) &mmm7im$L<DirmxiTOMm-kimttu ztiz^moovxm 

Kit, 30nmO*&-*«J«fcLfcc #^>^#JK©100mA/cm 2 iim^©|| 

[0095] imrnmm 

D, Alq^ LiF > M^M^.M^tz 0 Wf^tL-^tUOnm, 45nm, 0. 5nm, lOOn 
mtU Ztl^hSX lO^Pa&TVfcJjb^XfrmMMfe&ft^ 
UF^m^XO. 3-0. 4nm/stU LiFKoV^T^O. 02-0. 04nm/si:Lfc o B 

[oo96] i&mm 

ttm\5xnbtitz?~x (z) ^ mmm7\zmm^fitc^xiTo^y^mm± 

OLED*^^^Lfe 0 #btLfcOLED^^^#'|4^2^*-r o 
[0097] \M2] 
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50mA/cm 2 iiiMF 


(V) 


SEE 
(V) 


(cd/m 2 ) 


(lm/W) 




XI 


PI-xl 


2.8 


8.1 


1670 


1.3 


X2 


PI-x2 


2,8 


7.7 


1630 


1.3 


X3 


PI-x3 


2.8 


7.5 


1600 


1.3 


X4 


PI b 


3.0 


8.5 


1710 


1.3 




Z 




3.0 


8.9 


1380 


1.0 



[oo98] mT$mm^tcv~Mxi-x4)^i¥mtit"$g%m 
z-zmmm 1 1 ^oLEDm^mmt, mr^m^m^ (z) a» 

fc?-* (xi-x3) frbfcmt$thtcm%m%-mj-^ h'jTv-^rvywmofa ^ 

[0099] [HJt#i|12] 

^Jfef!l7(^|Eic»^^^WL7hPTA/5-SSA©DMAc^}C^^!|6-C# 
bnfe^y75K^(PI-x3) ©10%NMP^?r % JKyT^K^^^g^io^^ 
^20fi*%, 30M% i^D*., Mtv-^P--dr^/-;V^OX.T«# 

1-5^iT% ^#««5%<W~;x(X5, X6)^tU^«»L7c 0 

[oioo] Lmmmi3i 

mnM9&£m2X*nbtltttb?:tl<Dr7~X(X3^ X5, X6)£, »f07^|B« 

^ntc^mxno0^mm±KiE^mm^»mtLXMmhtc^M^mmm. 

fti^AU a-NPD, Alq 3 , LiF, Al^HlfM* Lfc 0 ^JIIWMWOnm, 40 
nm, 0. 5nm, lOOnmiU ZfrlJ:tl8X 10~ i Pa£XT<D£.jjk?£^XfribM^m¥ 
^tTV\M^-httLiF?r|^V^O. 3-0. 4nm/s£U LiFfco^-CteO. 02-0 
. 04run/sfcUi o »»W©M»f^«*^tpl?ffofc 0 #fetbfcOLED^^- 
<Z)#tt^3^^1- D 
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[0101] [JtWJ7] 
[0102] [^3] 
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